ABSTRACT The Þrst species of Tanytarsus Kieffer (Diptera: Chironomidae: Tanytarsini) from a phytotelm (plant-held water) is described as a larva, pupa, and adults from specimens reared from leaf axils of Guzmania (Bromeliaceae), a bromeliad from Puerto Rico. Unreared larval records from Tillandsia bromeliads from Florida seem to belong to the new species. The diversity of Chironomidae from phytotelmata is reviewed, and the existence of a further species of Monopelopia Kieffer (Tanypodinae) is reported.
The existence of a distinctive insect in-fauna within phytotelmata ("plant-held waters", Varga 1928 ) is well known (for reviews, see Thienemann 1932 , Frank and Lounibos 1983 , Kitching 2000 , Greeney 2001 , Frank 2002 . The ubiquity and diversity in these habitats of the immature stages of Chironomidae, perhaps equals or exceeds the well-known Culicidae. Plants hosting Chironomidae are very diverse and wide ranging; indeed, almost every plant that can retain water for any signiÞcant time can support chironomid larvae. Phytotelms containing chironomids include tree holes located from Britain (Kitching 1971) to New Zealand (Derraik and Heath 2006) ; New and Old World pitcher plants Sarracenia, Darlingtonia (Sarraceniaceae) and Nepenthes (Nepenthaceae) (Jones 1916 , Fish and Beaver 1978 , Beaver 1983 ; axils of Richea (Epacridaceae) at low elevation in Tasmania (Cranston and Kitching 1995) and of giant Lobelia (Lobeliaceae) at high altitude in Kenya (Cranston and Judd 1987) ; and every conceivable repository in the moist tropics around the globe, especially in bromeliads (Bromeliaceae) (e.g., Epler and Janetzky 1998 , Richardson and Hull 2000 , Mendes et al. 2003 but also in inßorescences of Heliconia (Musaceae) and Xanthosoma (Araceae), aroids, gingers, and bamboo internodes (P.S.C., personal observation).
Phytotelmata have long proved to be fruitful vessels for studies in microcontainer ecology (e.g., Picado 1913) , including community organization and the role of predation and aggregation (e.g., Naeem 1988 , Mogi and Yong 1992 , Kitching 2001 . Studies of autecology of chironomids are rare; indeed the family often is identiÞed no further, even if thought to be multispecies (e.g., Mogi and Yong 1992, Garcṍa-Robledo et al. 2005) , or perhaps referred to a catch-all genus (e.g., "Pentaneura" sp. of Naeem 1988). This is understandable, because individual larval rearing is necessary for species recognition, if indeed the associated adult insect is described. Although multispecies communities may be present, Þeld constraints mean that taxonomists more than phytotelm community ecologists tend to seek identities for the chironomid taxa. Although surveys have tended to be stochastic and collaborations with ecologists intermittent, notable exceptions include Kitching and Australian taxonomists and taxonomist Epler with New World ecologists.
Reliably identiÞed chironomid genera found often in phytotelm situations are the orthoclad Metriocnemus (for review, see Cranston and Judd 1987) , the chironomine Polypedilum (e.g., Reid and Janetzky 1996 , Cresswell 1998 , Derraik and Heath 2006 , and the tanypod Monopelopia (Epler and Janetzky 1998, Mendes et al. 2003 . Sporadic records exist for two otherwise diverse and abundant taxa Chironomus (e.g., Yanoviak 2001) and Tanytarsus (Miller 1971) , all from meso-American and the Caribbean bromeliads: for the former, Chironomus anonymus Williston is recognized (e.g., Epler and Janetzky 1998). Miller (loc. cit.) observed the Tanytarsus in bromeliad leaf axils surveyed in St John (U.S. Virgin Islands) and reported it as sp. near confusus Malloch. Evidently, the larva was reared, because the identiÞcation included adult genitalic features, but doubt concerning the identity emanated from nonconformity of larval antennal features to those described for T. confusus by Roback (1956) . A further report concerned the larvae of "Tanytarsini sp." by Richardson (1999) documented larval tubemaking, detritivory, and distribution in Puerto Rican bromeliad phytotelms.
This article concerns the identity of this Tanytarsus species, as established through rearings.
Materials and Methods
Larvae of Chironomidae (and Culicidae) were collected live from water retained in leaf axils of bromeliads belonging especially to the genus Guzmania from several locations in Puerto Rico by Barbara and Michael Richardson and Tom Zavortink. Larvae were returned to the University of California, Davis, CA, where each live larva was placed individually into a single vial of natal or distilled water, with enough Þne particulate organic matter to allow tube construction and microbial growth to develop as larval food. Vials were inspected daily until death, pupation and death, or adult emergence. Ethanol or isopropanol was added to the vial in which all exuviae were retained, uniquely associated. Microscope slides were made using Euparal mountant except for use of Hoyers, ringed, for unreared larvae and pharate adults within their pupal exuviae. The adults are very pale, and slides were made of this stage by mounting directly from isopropanol into Euparal.
Standard terminology (e.g., Ekrem et al. 2003 ) is used, with the following abbreviations: fe, femur; Le, larval exuviae; Le/Pe/Z; (Ǩ), reared adult male (female) with associated larval and pupal exuviae; LR, leg ratio: tarsomere 1 length:tibia length; Pe, pupal exuviae; ta 1Ð5 , tarsomeres 1Ð5; ti, tibia. Institutional abbreviations are BMNH, British Museum (Natural History), Cromwell Road, South Kensington, London, United Kingdom; and USNM, National Museum of Natural History (Smithsonian Institution), Washington, DC.
Following Ekrem et al. (2003) , the four ratios are calculated for larvae: AHR is the ratio antennal pedestal/head length, AAR is the ratio antennal pedestal/ antennal segment 1, LOR is the ratio Lauterborn organ/length of antennal segments 3Ð5, and MVR the ratio mentum/ventromental plate width. Some larval measurements are of exuviae, but length and head capsule measurements are based on complete fourth instars. Measurements of larval antennal features and subsequent calculations of the antennal ratio (AR) are based on sclerotized antennal parts, disregarding the sometimes variably distended membranous intersegmental regions. Unless indicated otherwise, measurements are in micrometers, rounded to the nearest 5 m except if measurement at maximum magniÞcation (1000ϫ) provided accuracy to 1 m.
Results

Tanytarsus bromelicola n. sp. (Figs. 1Ð14)
Diagnosis
Adult male AR of 0.55Ð 0.58, head without frontal tubercles; foreleg ratio 2.6 Ð2.9; hypopygium with weak tergite IX bands, anal point with paired anal crests "enclosing" nonmicrotrichiose area with two linearly aligned, compact, pectinate spines; superior volsella ovorectangular, with posteromedially projecting, setose, pointed lobe; digitus present, slightly curved to point; median volsella short, bearing three to four narrowly taeniate lamellae each tapering to point. Female adult essentially undiagnosible: AR 0.59 Ð 0.67; foreleg ratio 2.4 Ð2.7; genitalia seemingly typical for genus, nondiagnostic. Pupa with thin frontal setae, weak "nose," thoracic horn moderate length, no-setose, granular; tergal pattern with well-developed paired oval patches of spines on tergites II-VI of same size on consecutive segments; L setae nontaeniate except VII with two taeniate, VIII with four taeniate; comb of few moderate-sized spines. Larval antenna subequal to head length, near double head length including Lauterborn organ stems; cephalic clypeal seta S3 simple; mandible with two inner teeth; procercus pale.
Description
Larva (n ‫؍‬ 10 head capsules, one whole body). Length 3.6 Ð 4.0 mm, pale pink-green in life.
Head Capsule. Length 280 Ð340, light golden with pale occipital margin; mental and mandibular teeth brown-black. Antennal pedicel c 70 long, lacking spur; AHR 0.20 Ð 0.23; AAR 0.44 Ð 0.46; antenna subequal to head length (Fig. 1) , near double head length if Lauterborn organ stems included; antennal segment lengths 150 Ð178, 45Ð 60, 25Ð28, 10 Ð13, 5 (Fig. 2) ; Antennal ratio 1.8 Ð1.9; segment 2 completely pigmented through sclerotized portion, except translucent apical "cap." Lauterborn organ (LO) stems 175Ð260 long with small LOs no wider than stem (resembling T. micksmithi Cranston 2000); LOR 4.7Ð5.4. Mentum (Fig. 3) 65Ð78 wide, dark, with pale median tooth; ventromental plates 68 Ð78 wide, MVR 1.0. Cephalic clypeal seta S3 simple, similar to that of T. gulungul and T. rosario (Cranston 2000) . Mandible (Fig. 4) 100 Ð110, dorsal tooth pale, apical and both (2) inner teeth dark; seta subdentalis reaching apical tooth.
Thorax and Abdomen. Thoracic setae strong, longest subequal to segment diameter, some double, none stellate. Procercus rectangular ca. 35 high, pale, bearing eight dark anal setae of maximum lengths 435Ð500. Subanal setae short (ca. 150; n ϭ 1), pale, thin, subequal to length of anal tubules. All claws golden, simple.
Pupa (n ‫؍‬ 12). Length 1.9 Ð2.05 mm, pale-light golden with darker brown "comb" on posterior of VIII.
Cephalothorax. Length 570 Ð750. Cephalic area ( Fig. 5 ) with thin frontal setae of length 58 Ð73. "Nose" on wing sheath weak. Antepronotals comprising one median and one lateral, each weakly taeniate, 65Ð 80 long; three precorneals similarly shaped, arranged in triangle, one stouter and dark than remainder, length 65Ð 85 long. Thoracic horn (Fig. 6 ) 410 Ð 485 long, arising from spherical base, narrow, terminating to Þne apical section, bare of setae but adorned with granules throughout. Dorsocentrals (dc) 1 and 2 and 3 and 4 short (ca. 15Ð20 long), each pair closely approximated, 170 Ð205 between pairs.
Abdomen (Fig. 7) . Setation: D and V setae normal for the genus, none taeniate or especially strongly developed: L-setae of tergites IIÐVI nontaeniate, VII with two nontaeniate and two taeniate L-setae, VIII with four taeniate L-setae. Tergite I bare; tergites IIÐVI with well-developed paired oval patches of spines, those in tergite VI maintaining same strength as more anterior patches. Finer spines present only in immediate surroundings of anterior patches on tergites II and III (Fig. 8) and anal lobe. "Comb" on posterolateral margin of VIII (Fig. 9 ) comprises modestlength spines with the outermost spines slightly larger and more dominant than the inner spines. Anal lobe with two taeniate dorsal setae; fringe with 30 Ð37 uniserial taeniae. Genital sacs within anal lobe.
Male. (n ϭ 3, including one pharate). Body length 2.4 Ð2.6 mm, wing length 1.2Ð1.4 mm, pale green throughout.
Apical ßagellomere 238 Ð288; antennal ratio 0.55Ð 0.58, frontal tubercles absent.
Wing setation tending to linear arrangement on distal membrane, restricted to veins in basal wing.
Legs. Foreleg: fe 780 Ð920, ti 300 Ð 410, ta 1 870-1050, ta 2 440 Ð530, ta 3 370 Ð 430, ta 4 280 Ð330, ta 5 120 Ð150, foreleg ratio 2.6 Ð2.9. Mid leg: fe 650 Ð790, ti 450 Ð 600, ta 1 320 Ð370, ta 2 150 Ð170, ta 3 100 Ð120, ta 4 70, ta 5 60, mid leg ratio 0.62Ð 0.71. Hindleg: fe 720 Ð 880, ti 600 Ð760, ta 1 430 Ð530, ta 2 270 Ð320, ta 3 240 Ð270, ta 4 150 Ð160, ta 5 90, hindleg ratio 0.70 Ð 0.72.
Hypopygium. Genitalia (Figs. 10 and 12) with anal tergite (IX) bands curved to run parallel (but not meet) fading as continuing onto anterior ends of paired anal crests, bearing two pairs of median anal tergite setae. Anal point with lateral setae, no microtrichia, and two linearly aligned, compact, pectinate spines anteromedially of parallel-sided anal point ending in rounded apex. Superior volsella (Figs. 11 and 13) ovorectangular, with posteromedially-projecting pointed lobe, bearing 12Ð13 setae including 10 to 11 dorsal stout setae starting along anterior margin of lobe and continuing posteromedially to opposite medial margin. Digitus slightly curved to point, 15 long. Median volsella (Fig. 13) short, (27Ð32 long), with stem Ϸ10 long, directed medially, bearing 3 to 4 narrowly taeniate lamellae tapering to point, longer than volsella stem. Inferior volsella cylindrical, densely microtrichiose throughout, with long thick setae starting mediolaterally and covering rounded apex. Sternapodeme and phallapodeme typical for genus, apparently nondiagnostic.
Female (n ‫؍‬ 8 including several pharates). Body length 2.0 Ð2.2 mm, wing length 1.1Ð1.5 mm.
Apical ßagellomere 130 Ð150; antennal ratio 0.59 Ð 0.67. 
Discussion
Despite the genus Tanytarsus being very diverse, T. bromelicola conforms to published generic diagnoses by Pinder and Reiss (1983) for larvae, Pinder and Reiss (1986) for pupae and Cranston et al. (1989) for adult males.
Attempts have been made to recognize monophyletic species groups following Reiss and Fittkau (1971) for European species (Pinder and Reiss 1983 , Pinder and Reiss 1986 , Cranston et al. 1989 . Some apparent clusters have been elevated to generic rank; however, few of these, or even previously deÞned species groups are diagnosable in all life history stages. Furthermore, groups tend not to hold outside the Holarctic region (Cranston 2000; Ekrem 2001 Ekrem , 2002 . EkremÕs further efforts (e.g., Ekrem et al. 2003 , Ekrem 2003 concerning elucidation of the eminulus-, gregarius-, mendax-, and lugens species groups allow elimination of membership of any of these groups for T. bromelicola because this species lacks frontal tubercles in the adult male, has point patches on pupal abdominal tergite II, and has only two inner mandibular teeth in the larva. The presence of point patches on TII in pupae as seen in T. bromelicola has been considered unusual in Tanytarsus. However, this occurs in northern Australian T. wendyleei (Cranston 2000) , African T. luctuosus Freeman (Ekrem 2001 ) and Neotropical T. obiricae (Trivinho-Strixino and Sonada 2006) and some other Neotropical taxa identiÞed only by code names, none of which resemble T. bromelicola in other features and life history stages. For example, in the key to the pupal Neotropical Tanytarsini (Wiedenbrug and Ospina-Torres 2005 ) the exuviae of T. bromelicola runs to Tanytarsus sp. 20 or 21, by virtue of the presence of paired point patches on TII, the multitoothed comb and lack of any taeniate D setae. The pupa of T. bromelicola is identical to neither, lacking any "warts" on the smooth frons and having the rounded point patches on IIÐVI being surrounded by few Þne spinules that do not form laterally extending bands. Evidently the pupa of T. bromelicola cannot be Þtted to any species or species-group within our present understanding of Tanytarsus relationships.
It is likely that the species encountered by Miller (1971) in bromeliads in the U.S. Virgin Islands is T. bromelicola. Although believed to be close to Tanytarsus confusus Malloch by Miller, compared with the male genitalia redescribed and Þgured by Ekrem et al. (2003) for T. confusus it is unclear why this species, among the many others known at the time, was considered similar. All features of the volsellae differ, although the extended digitus of T. confusus perhaps was mistaken for the medial extension of the superior volsella in T. bromelicola. Features of the larva and pupa of T. confusus (Ekrem et al. 2003: Þgs. 79 Ð 88) conÞrm the misidentiÞcation. Indeed Miller (loc. cit.) noted that his larva did not conform to that described for T. confusus (as Calopsectra confusa) by Roback (1956) , based on very different lengths and proportions of the antennal segments and Lauterborn organ stems. Although RobackÕs association of the immatures was not correct , on larva features MillerÕs larval specimens evidently were those of T. bromelicola and are unrelated to T. confusus. Ideally, an examination of MillerÕs material is warranted, but curators at the Central Michigan University Museum of Cultural and Natural History have been unable to locate any material (Kirsten Nicholson, personal communication) .
This species is the Þrst member of the genus Tanytarsus, and indeed the tribe Tanytarsini to be recorded from a phytotelm. In one location T. bromelicola cooccurred with an apparently undescribed species of the tanypodine genus Monopelopia Fittkau, differing in the very elongate pupal thoracic horn structure (Fig. 14) from the several described congeners from New World bromeliads (Epler and Janetzky 1998, Mendes et al. 2003) . Richardson, from leaf axils of Catopsis nitida bromeliads from 1.5 to 3.0 m above the ground. Lacking evidence for intraspeciÞc variability this species is not described here, but should await a generic revision. Specimens are deposited in the USNM.
